A review of the pathophysiology of exercise-induced pulmonary haemorrhage in the equine athlete.
In the United States, more than 75% of equine athletes are reported to suffer from exercise-related haemorrhage of the respiratory tract (Voynick and Sweeney, 1986; Sweeney et al., 1990). Fiberoptic endoscopy has traced the source of blood to beyond the bifurcation of the trachea. In 1981, the term exercise-induced pulmonary haemorrhage (EIPH) was introduced (Pascoe et al., 1981). Racehorses of all breeds, polo ponies and three-day event horses of mixed heritage, even foxhunters, may 'bleed' (Voynick and Sweeney, 1986; Pascoe et al., 1981; Sweeney and Soma, 1983; Hillidge, 1986). Any horse working at speeds greater than 240 m/min is at risk (Voynick and Sweeney, 1986). The impact of exercise-induced pulmonary haemorrhage is difficult to assess. Most attempts to demonstrate statistically a negative correlation between EIPH and performance have been unrewarding, largely due to the number of uncontrollable variables (Pascoe et al., 1981; Raphel and Soma, 1982). In racing thoroughbreds (Mason et al., 1983) and standard breeds (MacNamara et al., 1990) approximately half as many EIPH-positive as EIPH-negative horses were placed in their races. Based on extensive intrapulmonary haemorrhage, a 3-year prospective study of sudden deaths in exercising thoroughbreds concluded that 9 out of 11 deaths were attributable to EIPH (Gunson et al., 1988). By correlation of clinical signs, thoracic radiographs, ventilation/perfusion scintigraphy, gross and subgross pathology and histopathology in 26 affected thoroughbreds, EIPH has been associated with chronic small airway inflammation, proliferation of subpleural, peribronchial and septal bronchial arterioles, interstitial connective tissue fibrosis and alveolar septal disruption in the dorsocaudal lung lobes (O'Callaghan et al., 1987). From this work it was proposed that the initial insult of EIPH started as focal, dorsocaudal pulmonary peribronchial inflammation which resulted in bronchial arterial neovascularization. Haemorrhage then occurred when, during exercise, bronchial blood pressure increased in fragile capillary buds. The incidence of bronchitis/bronchiolitis, regardless of aetiology, has been estimated to be 30% in non-racing equine athletes and close to 100% in one group of racing thoroughbreds (Sweeney et al., 1989). Histological study of lungs from horses with mild, moderate and severe chronic small airway disease consistently revealed a greater density of lesions in the diaphragmatic lobes (Winder and von Fellenberg, 1988). To understand further the aetiology and/or pathophysiology of EIPH, we will first explore some aspects of general mammalian and specific equine pulmonary and bronchial vascular anatomy and physiology. Exercise-related changes in these systems in normal and EIPH-positive horses will be briefly reviewed.(ABSTRACT TRUNCATED AT 400 WORDS)